###### Strengths and limitations of this study

-   This is the first study in Zhejiang to assess the actual prevalence of household cigarette gifting and sharing among 18--59-year-olds.

-   There was a significant decrease in cigarette sharing from 2010 to 2012, irrespective of households with secondhand smoke (SHS) exposure status; and cigarette gifting was significantly decreased in households without SHS exposure.

-   The prevalence of cigarette gifting and sharing in households with SHS exposure is more obvious; encouraging and promoting a smoke-free household environment is necessary to change this custom.

-   The repeat cross-sectional design prohibits causal associations, and we rely on self-report measures, which may be subject to recall bias and social desirability.

-   The SHS exposure at home is relatively difficult to measure, and this study only used self-reporting to measure it, which potentially limits the findings.

Introduction {#s1}
============

China is the world\'s largest consumer of tobacco products, with an estimated 301 million smokers.[@R1] The annual number of death caused by tobacco use now exceeds 1 million and is expected to increase in the coming decades.[@R2] Since the Framework Convention on Tobacco Control came into force in 2006, the Chinese government has focused attention on tobacco control and attempted to reduce its use by conducting programmes such as 'Smoke-Free Olympics'[@R3] and by passing smoke-free legislation.[@R4] [@R5] However, these tobacco control efforts have been hampered by the practices of gifting and sharing cigarettes, which are well accepted and pervasive across China.[@R6]

Smoking is a very common societal phenomenon in China. The sharing and gifting of cigarettes are parts of an extremely important social activity as they are perceived as conveying politeness to others.[@R7] Compared to casual sharing of cigarettes, the formal gifting of cigarettes is more prevalent, especially during the Mid-Autumn Festival and Chinese New Year, as it shows respect for the recipient. Gifting and sharing cigarettes have become parts of Chinese custom, and they have become major detrimental factors by failing to motivate smokers to quit and increasing smoking among non-smokers.[@R8]

Zhejiang is a small province in China, with a developed economy and dense population. High SHS exposure at home (60.9%) and in public (65.3%) has been reported[@R11] in Zhejiang, and the local government has implemented a number of tobacco control measures[@R12] [@R13] to reduce smoking in public. In the provincial capital city, Hangzhou, the municipality expanded a smoking ban to hospitals, kindergartens, schools, libraries and stadiums, in 2010. Local Centers for Disease Control printed the poster 'Giving Cigarettes is Giving Harm',[@R14] which was disseminated across Zhejiang in 2011. They also launched a health promotion campaign, in 2012, making graphic warnings on cigarette packets mandatory, to educate smokers about the risks of smoking, which has been an effective approach.[@R15] These campaigns provided knowledge about tobacco to the public, with the aim of building a health-first and people-oriented culture, and to create a non-smoking social atmosphere.

Although studies in China have indicated that the acts of gifting and sharing cigarettes are major contributors to China\'s high tobacco usage,[@R9] there are few studies to quantitatively assess the prevalence of cigarette gifting and sharing. Such a study is urgently needed to assess the impact of this practice in China. We employed a repeat cross-sectional design and obtained representative data to assess the prevalence of cigarette gifting and sharing, through an in-depth analysis of data from the Tobacco Control China survey, regarding cigarette gifting and sharing.

Methods {#s2}
=======

Study design {#s2a}
------------

Data came from The Epidemiology and Intervention Research for Tobacco Control in China.[@R16] The baseline survey was conducted between May and October 2010, and a total of 2112 interviewees were included and interviews completed (effective rate 92.31%). The final survey was conducted between May and October 2012, and a total of 2279 interviewees were included and interviews completed (effective rate 93.02%). Fieldwork was conducted in Mandarin through face to face interviews with informed consent obtained from the respondents, and up to three visits per household were made to interview targeted individuals within that household. All survey interviewers and supervisors were trained by the Peking Union Medical College staff. The training sessions took place in small groups and were given by the same trainers to ensure consistency. Before the interview, mapping and listing were conducted by local Centers for Disease Control staff to identify selected households.

Participants {#s2b}
------------

Cross-sectional samples of 18--59-year-olds were drawn from Zhejiang households by a multistage stratified cluster sampling design. The five regions were selected based on their geographic locations (see [figure 1](#BMJOPEN2015010058F1){ref-type="fig"}). In the first stage, each region was further divided into urban and rural areas, making 10 strata in total; urban districts or rural counties/county-level cities were selected, using a probability proportional to size (PPS) sampling method. In the second stage, each stratum was partitioned into several segments of around 50 households, and 6 segments were randomly selected from each stratum using the PPS method. In the third stage, every household in the selected segment was visited. Finally, one eligible household member 18--59 years old from each participating household was randomly sampled for an interview.

![The geographical distribution of the five regions in Zhejiang.](bmjopen2015010058f01){#BMJOPEN2015010058F1}

Variables {#s2c}
---------

###  {#s2c1}

Cigarette gifting was a dependent variable used in this analysis and was measured by asking if respondents agreed with the following statements: 'Did your family give cigarettes to others as a gift in the last year?'. Response categories were 'yes' and 'no'.

Cigarette sharing was a dependent variable used in this analysis and was measured by asking if respondents agreed with the following statements: 'Did your family share cigarettes with others in the last year?'. Response categories were 'yes' and 'no'.

Relevant independent variables included in the analysis were obtained through self-report and were residence (urban, rural), number of family smokers (none, one smoker, two and more smokers) and indoor smoking rule (allowed, not allowed but exceptions, never allowed, no rules) and household income was measured by asking if respondents' family had cars (one or more, none).

### SHS exposure at home {#s2c2}

In this study, SHS exposure at home was identified if a respondent reported anyone smoking inside his or her household at least once per month. The question 'How often does anyone smoke inside your house?' was used to evaluate the level of SHS exposure at home. A total of five options were available for this question, namely: Daily=1, Weekly=2, Monthly=3, More than monthly=4, Never=5. The respondents who selected 1, 2 or 3 were defined as their family experiencing SHS exposure.

Statistical analysis {#s2d}
--------------------

Data were analysed using SPSS V.18.0. Logistic regression was conducted to examine differences in cigarette gifting and sharing by year, while controlling for potentially confounding variables. For each dependent variable (cigarette gifting and sharing), logistic regressions were run for the total sample and each SHS group (household with SHS exposure, household without SHS exposure). Each analysis compared responses in 2012 with 2010, controlling for residence, indoor smoking rules, household income and number of family smokers. Logistic regressions on the total sample were also controlled for household with SHS exposure status.

Ethics {#s2e}
------

Ethics approval was obtained from the Institute of Basic Medical Sciences of the Chinese Academy of Medical Sciences, and the Internal Review Boards at Zhejiang Center for Disease Control and Prevention (Hangzhou, China). In each household surveyed, the informed consent form was discussed with the participant, and signed by him or her, once they agreed to participate.

Results {#s3}
=======

General information {#s3a}
-------------------

The study was conducted in 10 counties/county-level cities, and valid interviews were conducted with 2112 respondents in 2010, and 2279 respondents in 2012. Half of the respondents' families (50.66% in 2010, 48.35% in 2012) came from urban settings. Many respondents' families (40.06% in 2010, 46.42% in 2012) reported one smoker at home, and a significant minority had two and more smokers (7.01% in 2010, 8.69% in 2012). Only one-seventh of respondents' families (13.92% in 2010, 16.85% in 2012) had no-smoking rules inside the house, and about one-fifth of respondents' families (21.07% in 2010, 22.73% in 2012) had cars (details see [table 1](#BMJOPEN2015010058TB1){ref-type="table"}).

###### 

Sample characteristics of family, Survey (2010) and Survey (2012)

                                 2010   2012           
  ------------------------------ ------ ------- ------ -------
  Residence                                            
   Urban                         1070   50.66   1102   48.35
   Rural                         1042   49.34   1177   51.65
  Family smoker amounts                                
   None                          1118   52.94   1023   44.89
   One smoker                    846    40.06   1058   46.42
   Two and more smokers          148    7.01    198    8.69
  Indoor smoking rules                                 
   Allowed                       792    37.50   796    34.93
   Not allowed, but exceptions   494    23.39   522    22.90
   Never allowed                 294    13.92   384    16.85
   No rules                      532    25.19   577    25.32
  Households having cars                               
   One or more                   445    21.07   518    22.73
   None                          1667   78.93   1761   77.27
  Overall                        2112           2279   

SHS exposure at home {#s3b}
--------------------

[Table 2](#BMJOPEN2015010058TB2){ref-type="table"} shows the level of SHS exposure at home, in 2010 and 2012. More than half of the respondents' families (54.50% in 2010, 52.79% in 2012) reported exposure to SHS. The statistical analysis was of no significance (χ^2^=1.29, p\>0.05). More than one-third of the respondents' families (37.22% in 2010, 33.96% in 2012) were exposed to SHS almost daily.

###### 

SHS exposure at home, Survey (2010) and Survey (2012)

  How often does anyone smoke inside your home?   2010   2012           
  ----------------------------------------------- ------ ------- ------ -------
  Daily                                           786    37.22   774    33.96
  Weekly                                          204    9.66    275    12.07
  Monthly                                         161    7.62    154    6.76
  More than monthly                               491    23.25   494    21.68
  Never                                           470    22.25   582    25.54
  SHS                                             1151   54.50   1203   52.79

SHS, secondhand smoke.

Cigarette gifting and sharing {#s3c}
-----------------------------

The prevalence of cigarette gifting and sharing in households with SHS exposure was higher than that in households without SHS exposure (for details see [table 3](#BMJOPEN2015010058TB3){ref-type="table"}). Between 2010 and 2012, there was a significant decrease (54.73--47.04%) in household cigarette sharing (AOR=0.61, p\<0.01), significantly for both household with SHS exposure (73.50% in 2010, 66.08% in 2012, AOR=0.56, p\<0.01) and household without SHS exposure (32.26% in 2010, 25.74% in 2012, AOR=0.69, p\<0.01).

###### 

Household cigarette gifting and sharing, Survey (2010) and Survey (2012)

                      Total sample   Household with SHS exposure   Household without SHS exposure                                                                                                          
  ------------------- -------------- ----------------------------- -------------------------------- ------- ------ -------- ----- ------- ----- ------- ------ -------- ----- ------- ----- ------- ------ --------
  Cigarette sharing   1156           54.73                         1072                             47.04   0.61   \<0.01   846   73.50   795   66.08   0.56   \<0.01   310   32.26   277   25.74   0.69   \<0.01
  Cigarette gifting   315            14.91                         323                              14.17   0.92   0.32     214   18.59   232   19.29   1.01   0.90     101   10.51   91    8.46    0.73   \<0.05

\*p Values are based on logistic regressions, testing differences 2012 vs 2010 after controlling for residence, indoor smoking rules, household income, family smoker amounts and household with SHS exposure status.

†p Values are based on logistic regressions, testing differences 2012 vs 2010 after controlling for residence, indoor smoking rules, household income and number of family smokers.

AOR, adjusted ORs; SHS, secondhand smoke.

Respondents reporting 'their family give cigarettes to others as a gift', were 14.91% and 14.17%, in 2010 and 2012, respectively, with no significant difference. There was no difference for household with SHS exposure (18.59% in 2010, 19.29% in 2012, AOR=1.01, p=0.90), but there was a significant difference in household without SHS exposure (10.51% in 2010, 8.46% in 2012, AOR=0.73, p\<0.05).

Discussion {#s4}
==========

The present study, to the best of our knowledge, is the first to assess the prevalence of household cigarette gifting and sharing in Zhejiang, one of the most densely populated provinces in China (463.7/km^2^).[@R17] The major findings of the current study include: (1) more than half of respondents' families reported exposure to SHS, which shows no sign of slowing; (2) it seemed to be a downward trend for household cigarette sharing, but the proportion was still high (47% in 2012); (3) one of seven families gave cigarettes to others as a gift, a number that has held steady in recent years; and (4) the prevalence of cigarette gifting and sharing in households with SHS exposure was higher than that in households without SHS exposure.

Our previous research[@R11] indicated that the SHS exposure at home in Zhejiang remained very serious. The household was the main place where women and children were exposed to SHS,[@R18] [@R19] and SHS remained in household air for a considerable period after a cigarette was smoked,[@R20] which may adversely affected health. Therefore, we should engage in campaigns to create smoke-free households, and this may be particularly true in China.

As we know, cigarette gifting and sharing have influenced current tobacco control efforts in China, and strongly contributed to smoking initiation as well as failure to quit smoking among Chinese.[@R8] [@R9] The study revealed a significant decrease in cigarette sharing from 2010 to 2012, regardless of whether the household had SHS or not. This may be due to local government authorities implementing tobacco control practices, which was well accepted locally. Many smoke-free intervention programmes[@R12] [@R13] were conducted to make public places smoke-free. People have begun to reduce cigarette sharing before the external environment becomes smoke-free.

The findings indicated that cigarette gifting has remained unchanged in recent years, and the proportion was about one-seventh. Gifting cigarettes was most prevalent in China during the Mid-Autumn Festival and Chinese New Year,[@R21] the proportion was 74% in Hunan[@R22] and 67.9% in Jiangsu.[@R23] And some previous studies[@R24] [@R25] also indicated that the prevailing cigarette gifting custom should be drastically changed. It is ubiquitous throughout the country, even as part of Chinese custom.[@R9] We also started a mass media campaign called 'Giving Cigarettes is Giving Harm'[@R14] in 2011, which has helped fight the tobacco epidemic.[@R26] However, it was not effective in Zhejiang. One possible interpretation might be the differences in the economy: Zhejiang is one of the traditional hubs for China's private economy, and cigarette gifting plays an important role in economic activities.

This paper also found that the prevalence of cigarette gifting and sharing in households with SHS exposure was more obvious. As we know, the family is the cell of society, and the family environment is a microcosm of social environments. If we want to change the custom of cigarette gifting and sharing in China, we should encourage and promote smoke-free households first. For example, we could use mass media to highlight the high risks for women and children, which has been well-documented[@R27] [@R28] in the USA and India.

In terms of potential limitations, the repeat cross-sectional design prohibits causal associations, and we relied on self-report measures, which may be subject to recall bias and social desirability. The characteristics of the interviewee, such as age and gender, would induce the reporting bias, actually. We trained all the interviewers before field investigation, and reinforced quality control to improve the data quality and to reduce this bias. Household income could not be easily measured, therefore we used family car ownership to estimate household income, which has been shown to have a positive correlation between household income and car ownership in China.[@R29] SHS exposure at home was also relatively difficult to measure, and this study only used self-reporting to measure it, which potentially limited the ﬁndings. Assessment would be better accomplished using a combination of several methods, such as self-reporting and indoor particulate matter 2.5 (fine particles 2.5 mm in diameter and smaller) level measurements.

Conclusion {#s5}
==========

In summary, a repeat cross-sectional study with multistage stratified cluster sampling was employed to study household cigarette gifting and sharing. The results showed that the prevalence of cigarette gifting and sharing in households with SHS exposure was more obvious, and this should encourage and promote smoke-free household environments to change public smoking customs in Zhejiang, China.
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